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(54) Title: DIELECTRIC PASTE FOR MULTILAYER CERAMIC ELECTRONIC COMPONENT AND METHOD FOR PRO- 
DUCING MULTILAYER UNIT FOR MULTILAYER CERANflC ELECTRONIC COMPONENT 

(57) Abstract: Disclosed is a method for producing a multilayer unit for multilayer ceramic electronic components which enables to 
effectively prevent occurrence of problems in the multilayer ceramic electronic components and also enables to form a spacer layer 
as desired. Specifically disclosed is a method for producing a multilayer unit for multilayer ceramic electronic components which 
is characterized in that a spacer layer is formed by printing a dielectric paste on a butyral resin-containing ceramic green sheet in a 
predetermined pattern, which dielectric paste contains an ethylcellulose having an apparent weight average molecular weight from 
1 10,000 to 190,(X)0 as a binder and also contains at least one solvent selected from the group consisting of isobomyl acetate, dihy- 
droterpinyl methyl ether, terpinyl methyl ether. Of -terpinyl acetate, I-dihydrocarvyl acetate* I-menthyl acetate, I-menthone, I-periJlyl 
acetate and I-carvy] acetate^ 
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[0164] ^(D^^^. Mmmmsec'X<D'J^^mm5. IPs-s, mmM^50sec~^X(D^m\t 
7. 98Ps's"trfc<5fCo 

[0166] ;i5U-CJ^^bfcx^^— ifg^. ^Jl®«^ffiv>-c. 400fg-tJ:4[£:^LT. 

[0167] ^\^^x. mmmitmm\zLL.x. mmm(Dmmi^^-^v^mm\.. -fe^v^^i/y- 

[0168] Cl9bT?^fi£bfcm^S®^. ^feM®m^%^V^-C, 400f&t::J£;*^bT. «1i^<^^ 
[0170] MM^A 

>^^^v^T. ^iiig^^iiiiiii^icu-c. ^mfti:-<-^h^Mu ^ox^xmrn^^f^kM 

«50sec"'-t?iBiJ^U^o 



wo 2005/087689 36 PCT/JP2005/004607 

[0171] ^O^*. MWiM&8sec~'-t^<D^mm9, 9Ps-s. 0Klfj®^5Osec"'-C<D)te*fi 
10. 6Ps-s-efeofc, 

[0172] i[k^^x\ z^i^xmM\^tz.mn.i^^—^h%:. ^^v—^^wmm^m^^x. mmmit 

[0176] ^btc. IISS^!jli:lRl#{^U-r. 30{@<DT=— /^^^.;65jg^tu/c-lr7vj/i?i?'y— >' . 
[0177] JttSS^Jl 

^h<^-^W>^^i:bT. fi*¥^^^^i7. ^75<D:s.^ 

ffiv^fc.'^^^l^T, s^iS0yii:i^#{cLT. m'n.w^—:^y^mms^. ^5l-cpm$ 

' |?P^jSa[50sec"'-eS!l^bfCo 
[0178] ^WCMM.8%GO^X<Dl^mtA. 61PS-S, ||l{^i£S50sec"'-e<7))i*^(4 

2. 89Ps«s-efeofCo 

[0179] ^\^x. z.o\.xmmJkMn.^^—:^V^. ;=?.i^y— ;xR]JS!jmffli^T. ^ig^ijit 

• ■ 

[0180] JtigJ«^J2 



wo 2005/087689 37 PCT/JP2005/004607 

[0181] ^(OJS:^. S5Sfrjt^8sec~'-eo;|sfiSJ*25. 4Ps-s. 3?^atlg50sec"'-l?CO;te^fi 
14. 6Ps's-e$>ofCo 

[0183] ites^js 

. 25X:. l5^3£^5psec"'-CS!)^LfCo . 
[0184] ^O^m^ l0^3S*8scc"'W3i*fi^}*34. 4Ps-s. Uiri£^i^50scc"'-eO)te^« 
19. 2Ps's-efeofCo 

[0185] 2fcv N-C% o9bTsi$^UfcM'ffi;i*:-<-^h^. ^^U— i/RlJSliJ^^ffiV ^-C, ^iS^Jli: 
[0186] )JcMm4 



wo 2UUS/U87689 
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[0188] 



[0190] 



[0193] 



[0187] ^i/^T\ ■MMmitmm^i^x. •mmm<Dmm^^—^h^mMu ^^^^y^i^v— 



m^m^i^tct:z^. mmm<Dmm^. x>xftmm^^i^tc 



[0189] ^mmitmmcvx.3om<DT::^—/u^m^m^infc±ys.^i^^i}--'y 



[0192] N-t?. :i'?L,xmmi^tz.mm^^—^h^. ^^i^v—iy^mm^m^^x, mmmit 



wo 2005/087689 39 PCT/JP2005/004607 

[0197] MMMe 

[0198] ^(Dj^;^, 55irrii^8sec~'-^03|frff^J41 1 . 4Ps • MWfM&BOsec'^XOH^&i'i 
6. 05Ps-s-efcofCo 

[0199] 2}i;v ^-c. ^^LTP^Ufcfimi^^— ^h^x :^i^V—i^WBM^m\ ^x. MMMit 

[0200] :i^L.xmf^i^tc;^^—v-m^. ^mmwB^^^^x. 40Qmi^u,x\^x^ 

[0201] m^x\ mmi^^—^h^mwk't^^<DmMt\^x. -ry^'^/^r-tT^— htc-f-t^r 

[0204] 



wo 2UUS/U8768!) 
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[0207] 



[0211] 



[0205] ^(Dmm. ^WiMl^8sec~'X-m^l^m4. 9Ps-Sv 5liBfrjt.S50sec"'-e(Dfi^{* 
8. 77Ps's'efcofCo 



[0208] ^fcV^T^ ^m<*:^— ^^hSr^^i-rSl^O^^JirbT. -TV^K^/l-T-fe-T^-htCf^xT 



[0209] ^9U-C?^^b/c1 



CD; 



Wo 



[0210] ^btC, HifeMl^^l^ili-b-C. 30m(DT^—/]^fiim7im^ti't:.±7^^yi^^V—^^ 



^50sec~'-eSa^bfc: 



[0212] -^(DJ^*, l3»f)lS8sec''-C<Z>3tefgJil9. OPs-s. I5©f)t^50sec '-e<D)te^(i 
11. 2Ps-s-CfoofCo 



wo 2UU5/U87689 41 PCT/JP2UUS/0(H6U7 

[0217] ^btJ:^ ^*fe^»Ji<!;|pl#tv:UT. 3(M@<7)T^— /w^a^i^ife^tbfc-fe^^y^^y— 

R 

[0218] IttSS^SjS 

fflV^fc^^l^l^T, ^iS0ij5il3#i;ibT. ^«#:-<-^hS:P$!iU ;ipbTp$!l$ 

. [0219] ^(om^. mmm.m.ss&c^x<o%miA. 30Ps-s. mmM&^osQc^x<Dii^m\t. 

3. lOPs-s-e$jofCo 

[0221] 

-fe7H3w- :;^tfi4¥^^:9-^S2375'i^3:^yV'-fe/H3— ;;^JSr. 25 : 750^^1fC^tf 



wo 2U05/087689 42 PCT/JP2UU5/0046U7 

[0222] ^<7)^^^. 9y^3i^8sec''T03|JA^ft23. 9Ps-s. 5^mji^50sec"*-e<^3|f,fe^{* 
14. OPs's-efco^Co 

[0224] itWJ7 

, 25^. l5f^5i^50sec~'-X?S!l^bfCo 
[0225] ^<DJ^^, |yK)Ti£i^8sec"'-e<7>^^f432. 2Ps-s, mWiMM50sec'' X(D'^mii 

18. 8Ps«s-CfcofCo . 

[0226] <^^^-e. r^LTl^MLfc^mf^^^— x^iJ^P— :xH]flHM^fflv>T. ^iS^Jii: 

[0227] itg^^JS 

±^^^y^^\j—^^i^—h^j^^0.ir^tcfsb<DmMi^^~-:^h<Dy^-f>'i^tl.X. m-^& 



wo ZUVS/U87689 
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[0228] m^x.mmmitmmi^i^x. mMm<7)^n{^^~-^h%:mMv. -^y^^y^^v— 



[0229] 



^^mM\^tLt:L^. wmmoym^^^. ■ov^iMtmrn^i^X'tz. 



[0230] $bt^. 



[0231] 

^8scc''-eaiJ^-r-5i:<!:t>tw, |y^S50scc~'t?jl!j^UfCo 
[0232] ^OS^m. 9^arr3i^8sec"''t?<D3|f6^«7. 51Ps-s-CfeO. ^rri^^SOsec'^-CtD 

[0233] <2^:v^-c. z.o\^xwmAz.mn^^—^v^. :^p^)—i^wmm:m\^x. "mmxh 

[0234] z.o\.xmimJtz.7.-<—^m^. ^M^^^^fflv>-c. 400ftf-i£Ab-C, ;^-<— 

vhnMM i^i^-a-^^—^m mm^xx^td^m ^=^^-yv^^mjt^ ■ 



[0236] :i^vxj^mi^itmmm^. ^mmu^^m^^^x, 4oom^i!i:xi.x. ■mmm(^' 



wo 20U5/087689 44 PCT/JP20U5/0046U7 

[0238] 'MMMlO 

[0239] ^<Df^^. Mmmm8sec''X<D'^mtlO. 6PS-S. M»riiS50sec"'W)|Mi^« 
6. 34Ps-s-efcofCo 

[0241] :i'?VXmh}(.Vtz^^—'^m^. ^mmW^^I^^^X. 400jiS-tCi£;k:b-C. 

[0242] ^V^-e, ;^h^PM-r5l^<^^^JtUT.-l'y#'^/VTir7"— h{^ft;t-C 

[0243] ;i5b-c?^jjj&Lfc«^@^. ^mmwm^m^^x. 4ooi^\zm:^\^x . mmmo^^ 

[0245] ^Jfe^Jll 

-fe/Vu— ;^tiS¥^:9'^S23:)5'(Dai5^yV-feyH3— 75 : 250^^itT?-^tf 



wo 2UUS/U87689 45 PCT/JP2005/004607 

tKrj£^50sec''-^S!l^L.fCo 
[0246] ^<D^^3k. MWiMSt8scc~^X'<D!lHsS.m4. 7Ps's. fMWfMSt50scc~'X(D!)^S.\t 

8. 56Ps-s-efeofCo 

[0247] ^V^■e^ r5b-CIQ8^Lfc^*#:-<— ^^^^ ^iJ^y— :^R]J|iiJ^^^ V >X.. ^iS^Jli 

[0250] :i^vxmh^(.L-tzMmm^. ^mmmM^^^^x. 4oomi^i^:Kvx . mMM<D^ 
[0251] $e>(^. mMi^ntmm^L^x. 3om<^T=-—^^^^7i)m^infz±7^-y^^v—i^ 

[0252] ^ife^J12 

•feyva— :xirM*¥^*^^^S23::)5"<DJ^^/V'-fe/V't2— 50: 50<D^^it-t?-^tf 
^^I^V^-C. ^ig^y9i:ISlil{^b-C. fim«5:-<-;^h^sSJ|SiU ClpbTs^jlSi^tvfc^ 

^50sec"'-ei!l;^b/Co 

[0253] ^cD^m. 39^M8sec"'-e<^^^J*18. 8Ps-s. mWiM&50sec~'xm^mt., 
10. 9Ps's-CfcofCo 

[0254] ?^<:v^-T?. :L^vxmM\^tcmnp^^—^h^. :^^v—:y^mm^m^^x. mmmit 



» 



wo 2UU5/U87689 46 PCT/JP2UUS/0046U7 

[0257] :i^vxm^\^fcmmm^. ^mmwm^m^^x. 4ooi^\zmxvx. m.mm(Dm: 
[0258] m:mmitmm^vx. 3om(DT=^—j)^m!m^^M^ivfc±'^^)y^^v—:^ 

[0259] Jtl!^^»|9 

i^effi<^flll^*:^— ^h(D/^-rvytuT, sfi¥*^^Ta7. s^jcd^^^ 

fflV^fc;^^K^V^T. ||i£0i|9i:ll1t{-bT. fim^^-^-^^hSrpasiU :ipbT»$ 

mmm&50sec~'xpmi<tco 

[0260] ^<D1^^. ja^jS^8sec~'-e03te^}i4. 22Ps-s, l5K>rji^50sec"'-e(^^.at(i 
2. 91Ps«s-efcofc<, 

[0262] Jtti^^JlO 



wo 2005/087689 47 PCT/JP2005/004607 

[0263] ^(D^^^. mWM^Sscc^X(D^m'i2.4. 2Ps-s. mWiM&^Oscc~^X(D'^m^ 
13. 7Ps-s-^fcofCo 

[0264] 2>cv^-e> ;i5bTpMufcsi«(*:-<— ^^^^ :^i7y)~->'^mm^m\^x. %mmit 

[0265] it|55^Jll 

, 25'C. |^if?i£if50sec"'-eSy^bfCo 
[0266] ^Oj^^. MKIrMS8sec"'-T?03te^{*32. OPs-s. mWimm^Os&c^X(r)^m.\t. 
18. 7Ps«s-efeofCo 

[0267] ^-e. z.ovxmm^t:Mn.^^—^v%:. ^jj'y — vtom^^ v ^T. •mmit 

[0268] W:|!E^J12 

V>X, Sim^illil^^JcbX. ?l^/?)cbfc-fe7^5/^i5^y— ^'v'—h-hi-TOJbT. 



wo 2005/087689 48 PCT/JP2005/004607 

[0270] ;i9L-c?^jB!gufcm^?iM^^ t^JSmm^^ffi V ^-c. 40om\^ifii:ki^Xs mMm<Dm. 

[0272] l^iS^Jl3 

sec 'xm:^ir^tth\^. 25t). ||ff&fji^50scc"'-eS!l^bfco 

[0273] ^O^mv 5^rr3t^8sec"'-e<Z»|f^i^|ill. 2Ps-s-efcl9, 5^BrriS^50sec~'T<D 

[0274] 2s^v ^-c^ ^ovxmmvtcmni^^—^h^. :^i^v-:ymm^m\ ^x. mmmit 

[0275] ^vl^Xm^\^f:^^'<-'^m^. ^mmMm.^m\^^X. 400f§{;^i!£AbT. :^-<— 

[0276] ik^ ^x\ mn.i¥^—^h^mU-t^^<DmMt\.x. -fy^K^^yvT-tT^— htcftx.T 

, iJ?— t'r^/V^'Srv'^iJ^/— >'^^ffiv^fc.■^^^^. ^ife^sjitiiiUcUT, 

[0277] :L7i.xm^\^fcmmmt:. ^mmwB^m\*^x. 4oom\^itxi.x . mMm<Dm 



wo 2UU5/U87689 49 PCT/JP20US/U046U7 

[0279] 

* * 

mmSsec'^Xm^-r^tthi^. 25°C, |yWjiiat50sec"'-eS«^Ufcio 
[0280] gJfl>r3Sat8sec~'-e(O3teSfil0. 8Ps-s-C$>f). ^K(r)Sl£50sec"'T'O 

)|f|fe^t*6. 62Ps • s-efcofc„ 

[0281] ^v^-c. c5bXIlMUfc^«^-<-:^^%^ :^i5^y->'^JB(jm^^v^T, ^iS^Jlt 

[0283] m ^x\ mmi^^—^}'^mm'r^m<DmmtL^x^ -i-y^'^^^/vr-feT^— htcf^^r 
i^m^^— ;^h?rps^b. -fe^^yiJ'i/y— i^i^— bitcPpjsnjLT. -t^^y^iJ^y— i^v^ 

« 

-fe75yi?'iry— ^-ftvjct.^ jnVK(7)#?S }*^a?>^ti''^*^ofco 

[0286] II:^^J15 

Ki^k.X. l-^>'f^yVT-t7"— l>^ffiv^fc^^^#, IIJii0ij2i:(l^t::bT, mn,W-^ 

—:^v^mm^. z.^\.xm^^fvkMm'^^—:^w^m:. 25^. i^^^ji^ssec" 



wo 2UUS/U87689 50 PCT/JP2UUS/UI)4607 

^mnS. 59Ps • sT'fcofCo 

[0289] :i^i^xM^i.tc^^—^m^. ^mm.u^^^^^x. 4oomz.i^±\.x . 
[0290] ^-c:\ mm'<—^h^Mm'r^m<DmMtL-x. ^y^=^ji-T-tT—h\^itx.x 

[0291] zovx^^i^fcnum^.^Mmw^^^^^x.4ooi^\ztiii±i.x,,mMm<om 
[0292] mmmit^m^\^x. 3om(DT^—/^iim7im^tifz±7s.y^^]}—:^ 

[0293] 

[0294] ^(D'^^\ M^MS^Ssec~^X<D'J^^\-ill. 6Ps • s-t**>«9 . mWTM&50sec~'X(D 

[0295] . ^\^^x.z^i.xmMi.tcmni^^—:^b^.:^i!^v—i^nimm^m^^x. 'MMmit 

[0296] :Lo\^xm^i^tz^^—i)-m^. ^MiS^^^ffi V ^r. 400iti-i£;'^ux. 

[0297] &v^-t?, mm^^—^h%:mm'r^n(DmMtLx. -ry^^/vT-tf^— Mcft;t-c 



\ 



wo 2005/087689 51 PCT/JP2005/004607 

I 

[0300] MMmiT 

izfi.K.x. i-^yy/vTir^— h^fflv^fc;fes^K^f^s mMm2tmmc\^x. mm^^ 

[0301] ^(^j^;^. mmmS.8sec~^X(D^mnil. OPs-s-efcO, WWiM&50sec~'X<D 

[0303] vi^bT^^figb:^;^^— ^mmM^^^^^x. 400'f^tct£:k:UT. 

. l-^yi;/VT/v=i— /^€rffiv^f^:^^^#, ^JS^^!)l<i:lll#{-U-C. Mffi<^#^fl2 

[0305] r9UT?#^bfc«^g®^> ^Jg^tSS^Srffl V ^-C. 400fi&(Cl!£:*CU-C> ®^^<Z>^ 



I 



wo 2005/087689 52 PCT/JP2005/004607 

[0307] MM^18 

jcft;t-c. i-;i{7/wtv^T-ir7^— ^^^v^fc^^l^$, mmm2tmmi^\^'c . 

[0308] ^Oi^m, MmMStSsec'^XO^'J^mtlO. 2Ps-s-CfcDx MWiMSt50sec~^X(D 

[0311] ^v^-c\ mni^^—^h^^m'r^^<DmMt\^x. ^y^^^/i-r-^y'-hi^it^x , 

[0312] ii5.bT?^^Lfcm^SS^&. ^M^m^^fflv^-c. 400f&t;:t£AU-C, m^St^^ 
[0314] it«SE^J13 

Osec'^-effliJ^UfCo 

[0315] ^<Df^^. m&iMm8sec~'X<D^mmO. OPs-s-Cfc«?, l5^ii5E50sec"'-CO 
^m\i6. 43Ps-sT'fcofCo 



wo 2005/087689 53 PCT/JP2005/004607 

[0316] ^!kv^-e. :i^vxmm\^fcmmi^^—:^h^. p^i!^])->wmm^m\'^x. mmmit 

[0317] :i^i.xm^\^fc^^—'9-m^..^mm^^^^^^x. 40QBizmxLrX. 

[0318] ik^^x\ 'Mmmitmmi^i^x^ mMm<ommi^^—::^h^mMu -fe^^^/^j/y- 

[0319] ^oi.xm^vtcmmm^.^mmw^^t:m\^^x.4oomc^:kiVx.mmm<D^ 
[0320] mMmitmm^L^x. 3(m(OT=^—ji'mmt)m^ivtc-^ys.y^(^v—> 

[0321] ittfe0i)14 

:^^—^mm<DmW.i^^—:^h^m^ir^^<DmMt\^X.'<y^=-/>T±'r—h 

[0322] ^(D^m. Mm^M^8sec~^X<D:ll^&m2. 2Ps-sT-$>0x MmMS.50sGC~'X<D 

[0323] ?>cv^^?., ^ovxmmi^tcmMi^^^^h^^ :^^v—iywmm^m\^^x. mmmit 

[0324] d^LTJ^figUfc;^^— ^S®^^^^ffiV^T. 400ft{-l£:^b'C. 

[0325] 2fcv ^-C\ llife«^iJli:[^1^{CUT> Mffi<^^««i:-<— ;^hSr^5SlU. -fe^^yrJ^i/y- 

[0326] ^pU-C?l^^bfcmM?r> ^mmU^^m^^X. 400mi^i!ii^L.X , MjgO^ 



wo 2005/0«768!> 54 PCT/JP2«05/004607 

[0328] it$!^^Jl5 

[0329] ^<Oi^;i:. mWiMB.SsGC~^X<Dl^&t.\t.b. 12Ps-s-efc<!)^ ^rf)£*50sec"'-e<D 
[0331] . Jti!^^Jl6 

-^-^h^P^lUX, Z.0\.X^m^f\^fcm'^Pf^—:^V(D%^&^. 25°C. S^^jt^S 
[0332] ^<^«g;^. |^fl>riSSF8sec"'-C03|*fg|412. 5Ps-sX'fc«?^ mWM&^Osec^XO^ 

[0334] r5UT?^fifeUfc^-<— i?-^^. t^JS^^»^iSrffiV^T. 4:00mzM.:k}JX. 

[0335] ^\^x\ mmmtmmKx^x. mMm<Dmmw-^-^Y^^w^. -^y^yi^if))— 



wo 2005/087689 55 - PCT/JP200S/004607 

[0338] ^ii^JlJ^^v^Ll8*3J;tJ«ltt!!^^s|l3?fev^Ll6*^^,. ^u>ytvx. -^^yf^jvy^y 

i^^hX^X'^h'. i?—t°^;^-—/Wi:^ne/><75^-a-^^J(?ii-a-lt(«»it) 50:50) Sr 

^ * 

v:^^'(mSJkM^\z.\i.. :^^—^m<^^m^. xyU'^mtWhhtvf ^ «m<^ 



wo 2U05/087689 56 PCt/JP2005/004607 

[0339] ituii. iti5E«F!ji5{c*5i/^-c. :^-<—i)'mm(Dmm.i^^—:^h<DmMt^^xm\^^hn 

♦ 

[0340] ^btC. ^il&^yi;iV>bl2. 5*5j;t;J9. ;^ie>t/tC, W;|i5^!l2. 3. 6. 7. 10 

^<-oytL-x. JsKyt'^/vT'^^— /v(fi'^^i45o. /wts 
:i^—v'/i-^mMtvx^ts:^^—^mm<Dmm.i^^—^v^^mL.x. p^^—^m 



wo 2005/087689 57 PCT/JP2005/004607 

—'r}V^Unh\J^^t^:^-<—^mm<rymWiii$-^—-^V^W^\^X^ ^-<—^m^¥^ 

t>t^^i«j55^Cfc;^'<— 9-e*3J:t/il;^e<o^5>;55 
[0342] i^c^egji, IJ;l±o|liS^^*5J;Uf^Ji0yt^:^^$ti^c<l:/.^<, ^fp^^o^lS 



wo 2005/087689 58 PCT/JP2005/004607 



wo 20U5/U87689 59 PCT/JP2005/004607 

x?.^-^A/-ev ^^>^^:Sr#mt -r^M*^! tw|B^(D^«#:^— ^ho 



